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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new compound 
capable of specifically capturing zinc ion, forming a complex 
generating a strong fluorescent light by an exciting light in a long 
wave length range, and useful as a highly sensitive zinc probe. 
SOLUTION: The compounds are expressed by formula I or II {R1 to 
R6 are each H, a halogen, cyano or a lower alkyi; R7, R8 are each 
H, a halogen or the like; Rl 1 to Rl 6 are each H, a halogen, cyano 
or a lower alkyl; R17, RIB are each H a halogen or the like; R21 to 
R24 are each H or a lower alkyl; Y is a group of formula III [(Z1, Z2 
are each O, S, N(R5t) (R51 is H, lower alkyl or the like) or the like; 
(m), (n), (p) are each 2, 3), a group of the formula: N(R31)(R32) 
[R3L R32 are each the formula: (CH2)sN(R41)(R42) or the like] or 
the like], e.g.; a compound of formula IV, The compound of the 
formula I, e.g. in the case of the compound of formula IV. is 
obtained by performing various reactions by using N- 
phenyldiethanolamine and a compound of formula V as starting 
materials. By using the above compound, it is possible to measure 
zinc ion concentration in a living body in a high sensitivity without 
generating cytotoxicity. 
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ke. T. etal.. J. Am.Chem. Soc. 118. 12686. 199 
6), Newport Green (Molecular Probe1±CD:^ r?' □ i^Tf^ 
"Handbook of Fluorescent Probes and Research Che 
micals" 6th Edition by Richard P. Haugland pp. 531- 

CO 0 0 41 

C{t:4] 


50 


(4) 


2000-239272 


H3CO 



HOOC 



HjC^ CH3 
N 



SO2 Dans/lam inoethyU 



0=C Newport Green 



[0 0 0 5] Vt^Lrs:^^^. TSQ. Zinquin, X«Dan 

sylaminoethylcyclen^^l^^7t^iJ^"Cii> ^i^:^^^(7) 
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xmi^^mii^mi.xi5K) . ffi^-f^>$ffl®LT, -Bl 
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2. J^Z^I3(iJ. Chem. Soc. (Lond.). 3982. 1955tCte® 
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an Acad. Sci. Sect. A, 57. 280. 1963{wteiS$nT:te 
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m7t2^:g7j?^'5I5nmSZ/525niDT^ 0 , 1 -10^ M^g^CD® 
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'bJz^.i. mmm> mmmmm. pnmmm^^ao 
mm^ t m^-^-hii: ^ r t t^x t^. 
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i5^H^-r ^ 7:>^\ CD ^ ffi tiTie (D^M^i ^ n ^ 

N-:7ai-;U>?x5'/-;i/T5 >(4) 15.3 g (84.4 mmol) 
^100 ml<D\:^^Jzy>\zmMLr:imm\Z. 70 mlCDtfUS^ 
>(Cj^^U/^:p-h;UX>X;U3t:-;i.^QU h* 33. 9g (17 

^}%TX2mmmWL. ^cD^, JKj^^?S(C200 idKDtK^ 

jto^, ^^K«^^L;^c« m\hi^rzmi^^mm.vxm^t:<^ 
u>\zmmL. :z<Dmm^7K. mm^^7Kx^m^. m 
m^hoou^x^mbr^. mm^m&^^i.. it^^ 

40 (5) 37.5 gSr^J^o mn^mW. iR^90.8%o 

'H-NMR (300MHz, CDCls) ; 62.42 (s. 6H) . 3.56 (t. 4 
H. J=6.0flz), 4.10 (t.4H, J=6.0Hz). 6.49 (d. 2H. J= 
8.1Hz), 6.74 (t. IH, J=7.3Hz), 7.15 (m. 2H) . 7.27 
(d. 4H, >8.2Hz). 7.70 (d, 4H. J=8. 2Hz)MS(FAB) : 49 
0(M-+]) 

m.p.:89r (>?X5^;UX— t-;U) 
[0 0 2 7] it^m& 41.3 g (67.8 xmol)^ 300 ml 

>TTl00X:STjtJDgiL. 120 oiIcDMtKv^t^^JI'^I^^I/A 
50 7^ H«CS»Lfc-fb'&ife(5) 36.5 g (74.6 minoD^l.S 
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KfiBm^^u^'v}^mLrzm. soo mi<D7^^m^. tK?^ 

(6) 29.9g^#fCo B&mi^o 62.1%o 
^H-NMR (300MHz. CDCI3) : 5' 2.44 (s. 9H) , 3.22 (m, 4 
H), 3.31 (m, 4H). 3.39(t,4H. J=5 .OHz) . 3.75 (t. 4H, 
J=5.0Hz). 6.79-6.74 (m. 3H) . 7.23 (m, 1H).7.32 10 
(d. 2H. J=8.4Hz), 7.33 (d. 4H, J-8.1Hz), 7.68 (d. 
4H. J=8.1Hz). 7.69 (d. 2H. J=8.4Hz) 
MS(FAB): 711(M*+1) 

Anal. Calcd for C35 H42 Oe S3 : C. 59.13; H. 5.95; 
N. 7.88. Found : C, 58.57; H. 5.84; N. 7.88. 
m.p.l78X: 

[0 0 2 8] mf)^<^^^f^it'^!^(6) 28.3 g (39.8 nnno 
D^r^TKn-y^J^y— ;U900 mltCj[lD^. Ml^^T^hU'^A 

40 g (1.74 moi)^m^. i-hu^A}^mn^^^xm. 

mi^fzo MU^Xlf^W^. 40 g (1.74 mol)(Di-h. 20 

^Lftwz. znmmxmmi^tc. 2Ni^gj^$:vx^;ux 
ti^jmzi^x. mt;<^u>xmthLrc. mmm^m^ 

^66.8%o 

'H-NMR (300MHz. CDCl3):(5 2.63 (t. 4H. J=4.8Hz), 30 
2.77-2.84 (m. 8H) . 3.38(t. 4H. J=5-0Hz). 6.82 (t, 
IH. J=7.3Hz). 6.98 (d. 2H. J=8.1Hz). 7.23 (m, .2H) 
MS (FAB): 249(M*+1) 

[0 0 2 93 <t^^(7) 5.00 g (20.2 mmol) ^ > / - 
)l 300 mWzm^^L. 37% ^JlATJl'r}! K^f^ 50 ml 

^SDx.> m^^xi^y y7i<^m<t^^omi-h^joi^ 13.4 g 
(213 nnnoi)$:/>L-roj!joAfco ^ux2mmm.nLrz 

mm^m^xmmcDpH^^mzLx. -^e^z^ux 
smmmwLrco ?^^y-)i^m&^^Lx. mm^zn 
A^miti-h'j'yi^.Ti^mm^zmmL^. ^<t^^u>xmih 40 

Ac^. zm^x^thLfco 2nmkm\z7Kmti-h'jOA 
^m^xTjutiumzL. «<b^^u>Tft&mL/t, m 

it:^^u>m^mm'^m7i^x^m^. mmti^jOAx^ 

nrz. Tji^±ti^A\z^r)mmi.. it^^w i.53g 

^%rz. mfe^-f^Uo iR^26.1%o 

*H-NMR (300MHz. CDCl3):5 2.25 (s. 3H) . 2.31 (s. 6 
H). 2.53 (m. 8H). 2.80(t. 4H. J=5.9Hz). 3.51 (t. 4 
H, J=5.9fl2). 6.63 (m. 3H) , 7.19 (dd, 2H, J=7.2. 8. so 
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8Hz) 

MS (EI): 290 (MO 

[0 0 3 0] it-^^m 501 mg (1.73 mmol) ^f/:^^1j- 
> 20 mit7i(. 10 mJlzmMi^tzmmiiZ. 5N7K^{t:;^? U ^ 
A7jc^?^^0.38 mmXfz. Tki^T. 105 ml (2.04 

Dmioi)?ri/:t^-!t> 8 ml izmMLTzmm^ 2mr^M-f 
xmTiy. mym. ^jt-m^».}^Tx immmwurz. 
mm^mmm^L. mm^m^t>^^u>\zmmvf:z. m 

^;<^U>m^0.5mm^ti- h U OM^X^if^LTzm: 2N 

^rnxm^Lfz. zmmm^i^j^^ji^ji-^-ji^xmi^i. 
tz^i^. 7i^miti-v^)02^^mxxT)Vf}y)mzh. mt 

:^'^]y>xm\h\^rz. mt:;f^^\y>m^^'^^m.7^x^ik 

^{.Tz^. mmtJ 0 AX^mLfz. mit^^u>^u 

EES^L, it^^(9) 572mg^t#ACo ^^^^ 4X^8 
9.6%. 

* H-NMR (300MH2. CDCla) : 5 2. 17-2 . 23 (m, 8H) . 2.43 
(s. 3H). 2.44 (s, 6H).2.69 (t. 4H, J=6.0Hz). 3.39 
(t. 4H. J=6.0Hz), 6.44 (d. 2H. J=9.2Hz), 7.17 (d. 
2H. J=9.2H2) 

MS(Er): 368. 370 (1:1)(M0 

[0 0 3 1] 299 mg (0.81 mmol) S:tl7K2-^ 

^;U5^h'^t Hd:7^> 20 mltCjUD^. T)V:^>Tm.^ 
^^--f V^>^>?S4^T-150t:^^?^^b, 1.64N ter 
2:.n''^>^ >mm.%^ ml ^mXTz. TL 

zxwMcDm^^mmx^fz^. ^t'^^n^) 719 mg (i.ss 

mmol) ^25 mlCOT- t Kn:7^>trlS*LAc^fe?^ 

^i^^xmx^fz. JS;;£:?^fC7K20 ml^:5^^^ t Hn:7^ 
>io m\(Dmi'^^^m?Ltzmz. mm^m&m^Lfz. 
mm\z2mm lOmi^jUDx., ii^tLT^ia-eiBtrBm^^ 
bAc. mmmm^i^ji^jiji-y'jixr^f^vrzm. tk^ 

it-th^JOA^mXXTJltl^jmzL. ^^tK^^v^X 
^;i/X— T^jUT^Sfe^UJto 2N:^^. 2N7K^>ft:^ h U A 

t:m^^xp^^7-^s\zmwiL. m^i.x^fzmi^^mfki^ 

xm^t-^^ (20) ^mrz. :tc^^^^^)vti^i^\z^y^mm: 

it^f^m) 90.7 mg^ffAco ^^m^. i|X^22.4 

%. 

»H-NMR (3OOMH2. DMS0-d6+D2 0): (5 2.16 (s, 3H) . 2.61 
(ffi. lOH). 2.85 (m. 4H) . 2.99 (m. 4H) . 3.72 (m. 4 

H). 6.28 (d. 2H. J-2.0H2), 6.37 (dd. 2H. J=2.0.9.3 

Hz). 6.87 (d. 2H. J=8.8H2). 7.04 (d, 2H, J=9.3H2). 
7.27 (d. 2H. J=8.6H2) 

MS(FAB): 501(M*+1) 

m.p.:189r 

[0 0 3 2] it^m{9) 300 mg (0.81 mmol) ^it7K2-7^ 
h^t Hn7^> 30 mltCjlra^, 7)VziyTm^ 
V'^>i5'>?S4'-C-150r*-r?ft'^b, 1.54Nt- 

>^5^;UU^'^7An-^>:^>^g?^ 2.50 m\^1}X\7Lfz. TLC 

xw.'i^(Dm^^mmi.rzi^. it^^^n^) soo mg (0.95 

mmol) ^£:10 rnKT^-xh^t HP7^>lC^»LAc^fl3?^ 
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^vmi^fzo Kft^m\Z7i^20 rai(h5^h^t: Kd:7^> id 

»H-NMR (300MHz. CDsOD):^ 2.26 (s/3H). 2.66-2.69 
(m, 4H). 2.68 (s. 6H) . 2.89-2. 93 (m. 4H) . 3.09 (m, 
4H), 3.79 (m, 4H) . 6.54 (s. 2H) . 6.96 (d, 2H. J-8. 
8Hz). 7.29 (s. 2H). 7.31 (d. 2H, J=8.8Hz) 
MS (FAB) 569. 571, 573 (M*+l) 
iD.p.:230t: 

[0 0 3 31 m2 :m^^:^>\zM'r^mi^i± 
:t>\zM-r^mmi^^wmi^rc. m^(D±m^:t> (5 

uUXitS mM) ^^tSlOO mM HEPES (pH 7.5)^\ZbuU(D 20 
{ka-tl20X«21^j!lOx.> m3ie^^€r;Ry^L;t. 'fb^^20 
{C:0(.^T{5®ie?S:g 495 nm, ^Ttz^S 515 nmib. {fc 
'a'^2ncO(.iTtii<J®igt:S 505 nm, ^Tt?^:^ 525 nmt 

^mMcD^t^m"^^^^ ^>\zMLxmibxm 
i/^ii^ii^WLT^o. ±i^i^\z^m\z^^'r^^hv 

[0 0 3 4] ^J3 : :ffi^m7ty'n-y<7)^tfcS^^ 
l&»^5tya-y<hbT<S&^3nT^^'5Kewport Green (H 
andbook of FluorescentProbes and Research Chemical 
s. 6th Edition by Richard P. Haugland. .pp.531-540) 

^(^M^<DM^^:t> ilOuU^X) ^^t^m mM HEPE 
S (pH 7.5)4>tC5^zMCO>fb^«0. it^mu X«Newpor 


t Green^JfJDA, m^^m^m^Ltz. it'^mO\ZZ)i.^ 
X^tm^^-^ 495 niD. mytt^-Bc 515 nmtL. it^^l 
JC^^^TJS^iBt^S 505 nm, m^t^m 525 nmtL. Ne 
wport CreeniZ-Dl^Xltm^^-B: 505 nm, M^t^^ 530 

nmtLxmyt7.-<^ h)i^^m^i.fco mM^m3\zm 
m^t)^u.k'^\z. :^^m<^^t'^mt. ^^^wmm^-^'a 

— LT^J.^e^nX^^i'SNewport GreentCht'^T, 

^-fy^^zm^^m^m^^Lx^^^. 

C 0 0 3 5 ] m4 : MIQ^T^y o-y<7)m7fe!^Jg 

it^moRzS2uz->\.^x. :t>mmtmyt^mh 

^T) ^^t^lOO mM CAPS (pH 10.0) *tC5MMC7)<t:'&#;2 

oxtS{t:'^i^2i^jUaA, ^T^^^^Sij^bT^Co ^t^mo 

lZ^^^X{tmm^^4Q5 nm, ^3^1^:1: 515 niD«i: 
-^mUZ^^^XUmi&^m 505 nm, 525 nmt 

m^:t>\zMi.x&nrzmiR^^^Lx\^^^:ii:^^L 

m-(-:t>\ZMl.X^nrcmR\±^^LXl^^:it^7r:l. 

rzmx^^. 

1) (Dm^^m^U^^ik^CDmmm^:/^-^ (Newport 
Green) izit^l^ftm^^Tr^irmX^^. 
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F:$^ — A(#5t) 2G042 AAOl BCll CAlO CBIO DA06 

DA08 FA06 FA 11 
2G045 AA24 AA25 BB25 BB60 CBOl 

DB12 FAII FB07 FB12 GC15 
2G054 AA08 AB07 CAlO EA03 EA06 

GA04 GB04 GB05 
4C063 AAOl BB06 CC59 CC67 CC79 

DD47 DD79 EEIO 
4H048 AAOl AA03 AB92 VA67 VBIO 


